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The abstract geometries 
have led to practical and 
impactful applications
in the outer ring.

The six inner sectors contain
di�erent ways in which 

mathematicians have generalized
the Euclidean notion of geometry.

Mathematical theorems that were discovered hundreds of years ago continue to have real-world 
impact. Euclid, a Greek mathematician who lived around 300 BCE, systematically organized the 
geometry of points, lines, angles, circles, and planes into the world’s first mathematically rigorous 
theory. Over the past two millennia, mathematicians have expanded upon this with concepts such as 
curved spaces, discretizations, and dimensions beyond three dimensions. These abstractions have 
enabled breakthroughs across domains, including data encryption and machine learning.

Concrete Impacts of Abstract Geometry

MODERN SCIENCE AND TECHNOLOGY EMERGE
FROM CENTURIES-OLD MATHEMATICAL CONCEPTS
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Varieties over finite fields
By adapting characteristics of curves

and surfaces to finite geometries, complex 
structures can be created to advance appli-

cations such as cryptographic systems.

The state of a complex physical system, such 
as a robotic arm, can be viewed as a point 

in a high-dimensional configuration 
space, and the geometry of this 

space informs the control- 
lability of the system.

With non-traditional coordinate systems, 
finite geometries — such as the Fano plane — 
are used in the design of experiments,
such as those performed across science
and engineering.

These infinite-dimensional generalizations 
of Euclidean geometry are used to describe 
collections of mathematical functions,
such as states of quantum mechanical 
systems and random variables
in probability theory.

The periodic patterns seen in 
structures such as crystals or 
honeycombs can be generalized
to higher dimensions and provide
a geometric framework for appli- 
cations such as processing data 

over noisy networks.

These geometries are curved 
instead of flat, and they help 
scientists with tasks such as 
understanding and describing 
our universe.
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